Glutamate excitotoxicity and therapeutic targets for amyotrophic lateral sclerosis.
Two forms of amyotrophic lateral sclerosis (ALS) are known, the familial (FALS), due in part to mutations in superoxide dismutase 1 (SOD1), and the sporadic (SALS), which accounts for > 90% of all cases. The cause of SALS is not known, but excitotoxicity due to overactivation of glutamate receptors may mediate the motor neuron degeneration in the spinal cord, which is the hallmark of this disease. Overactivation of calcium-permeable alpha-amino-3-hydroxy-5-isoxazole propionate receptors lacking the subunit glutamate receptor 2, leading to an increase in calcium cytoplasmic concentration, seems to play an important role in the mechanism of neuronal death. The knowledge of this mechanism, in addition to other factors, provides several possible targets for therapeutic strategies that are reviewed in this article. Some of these strategies have proven to be partially effective in both human mutant superoxide dismutase 1 transgenic rodents (FALS model) and the few existing in vivo models of spinal motor neurodegeneration induced by excitotoxicity (SALS models), although observable benefits are still to be shown in clinical trials.